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Commentary
Central venous catheter placement is one of the most common procedures performed in critically ill patients. However, this procedure can result in complications, including malposition and pneumothorax. [6] [7] [8] Historically, chest radiograph has been the reference standard for confirming subclavian and internal jugular central venous catheter placement and evaluating for complications. 9, 10 However, the time required to obtain chest radiography can be significant. Although the estimated differences in time to central venous catheter placement confirmation by radiography compared with ultrasonography were highly variable across the studies retrieved by this meta-analysis because of differences in outcome definition, each study consistently reported faster confirmation by ultrasonography.
Ultrasonography represents an alternative modality increasingly used by emergency and critical care physicians. It has utility for both evaluating patients for life-threatening conditions and improving procedure safety and success. 11, 12 This meta-analysis highlights that ultrasonography use can potentially rapidly establish appropriate central venous catheter position, with a positive likelihood ratio of 31.12. The more modest negative likelihood ratio of 0.25 suggests ultrasonography is insufficient for ruling out malposition, and providers should continue to order radiographs for this purpose. Nevertheless, the finding of sensitivity that approaches 100% for ultrasonographic detection of pneumothorax supports the routine use of ultrasonography after subclavian or internal jugular central venous catheter placement, given that all retrieved studies found that providers could obtain ultrasonographic results more quickly than radiographic images. 13, 14 Although encouraging, this metaanalysis demonstrates significant heterogeneity among the included studies. As noted above, there were significant variations in outcome definitions for measuring time to diagnostic studies. Also, the meta-analysis included studies from both ED and ICU settings. Furthermore, all of the identified studies were observational cohort studies. Future work should focus on randomized controlled trials in alternative settings to compare the use of ultrasonography versus radiography for the assessment of adverse events and catheter-tip position. Radiography may not be needed if ultrasonographic confirmation demonstrates correct position. However, in the emergency department (ED) or ICU.
DATA EXTRACTION AND SYNTHESIS
Two authors independently extracted data and assessed methodological quality with the Quality Assessment of Diagnostic Accuracy Studies-2 tool.
1 A third reviewer resolved any disagreement. The authors included studies calculating ultrasonographic sensitivity and specificity for identifying central venous catheter malposition and diagnostic procedural complications (pneumothorax) compared with chest radiograph by 2Â2 tables. The authors also calculated time to identify malposition by ultrasonography or radiography. They performed subgroup analysis based on operator experience (binary variable with inexperienced operators defined as individuals in residency or requiring additional training before participating in the study). Authors computed metaanalysis estimates when more than one study assessed the same finding on ultrasonography in similar populations and settings, and then generated combined estimates for diagnostic accuracy, using a random-effects model. They investigated heterogeneity with a DerSimonian-Laird random-effects model and index of inconsistency (I 2 ). 
